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Abstract 
This paper tests whether there is evidence of compression of morbidity 
using data from the American Health and Retirement Study and analyzes 
the effects of this on the labor supply of older people. We find younger 
cohorts to suffer less from functional problems than older cohorts at given 
ages. Furthermore, we observe that instrumentalized disability has a 
negative effect on labor force participation. According to the cohort analy-
sis and the multivariate analysis, it can be concluded that individuals will 
be able to work longer because of the delay in the onset of disability prob-
lems. 
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1 Introduction 
In recent decades there have been major changes in the age composition 
of the population in most of the OECD countries. Increases in life expec-
tancy have compensated for the decrease in birth rates, causing popula-
tion growth and increases in the average age of the population. 
On average across the OECD countries, life expectancy at birth has in-
creased by over 8 years since 1960. These increases in life expectancy are 
the result of the reduction in mortality rates due to improvements in 
medical care, better lifestyles and improved living conditions. 
At the same time, there has been a significant decrease in fertility rates 
throughout the OECD, in some countries falling below replacement levels. 
The average fertility rate1 across OECD countries in 1960 was 3.2 children 
per woman, while in the year 2000 it was 1.6 children per woman.  
As a result of the increasing life expectancies and the decreasing fertility 
rates, the proportion of older individuals has increased considerably in 
most of the OECD countries. This tendency has triggered considerable de-
bate about the necessity of reforms in the pension systems with contribu-
tion schemes. 
Furthermore, these trends in longevity lead to other important questions: 
what are the health consequences of the increase in longevity? Are in-
creases in life expectancy translated into increases in morbidity? 
Knowing the health consequences of increases in life expectancy has im-
portant policy implications. First, if morbidity in older ages is changing, it 
is necessary to adapt the social and health care services in order to deal 
with the changing demand2. Second, if the onset of severe health prob-
lems is delayed, this may have an impact on the labor supply of older peo-
ple. Recently, the necessity of increasing the retirement age in order to 
compensate for the increase of the ratio between individuals receiving 
public pensions and contributors has been under discussion. Improvement 
                                                
1 For women aged 15-49 (OECD 2005). 
2 Zweifel et al. (1999) argue that what is determining in terms of health care expendi-
ture is the proximity of death and not the age at which death occurs, so aging of the 
population will not have major effects on aggregate health care expenditures. 
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in the health status of older people may also help to increase the labor 
supply of older people before and after the legal retirement age. 
The impact of increases in life expectancy on health has traditionally been 
analysed in medical literature (Crimmins/Saito 2001; Freedman et al. 
2002; Fries 1980; Fries 2003; Manton et al. 1997; Manton/Gu 2001). 
However, there is an increasing interest on this topic in the economic lit-
erature since it has very important economic implications (Lakdawalla/ 
Philipson 2002; Bhattacharya et al. 2004).While recent studies analyse 
the consequences of increasing longevity on health care costs, until now 
there has not been evidence of how compression of morbidity affects the 
labor supply of older people.  
2 Health consequences of increases in life  
expectancy 
As pointed out in the introduction, people are living longer. The question is 
whether the delay in death implies longer periods of morbidity for the in-
dividuals. 
There are three major hypothesis dealing with this question. The first one 
is the expansion of morbidity hypothesis (Gruenberg 1977; Kramer 1980), 
which argues that the decline in mortality is translated into an increase in 
morbidity. It has been argued that health policy has focused on prevent-
ing death without preventing morbidity. Most efforts have been focused on 
reducing fatal diseases like cardiovascular diseases, smoking-related res-
piratory illnesses and cancers. The consequences of these achievements is 
that the death rates of the younger olds (younger than 80) are decreas-
ing. However, since the proportion of individuals older than 80 is increas-
ing there is a higher proportion of the population affected by diseases 
which usually appear in older ages and which are usually related to dis-
ability problems3. 
The compression of morbidity hypothesis argues that the decline in mor-
tality is not necessarily associated with an increase in morbidity. Fries 
(1980) argued that if the onset of chronic illness (typical for later life) is 
postponed and if this postponement is greater than increases in life expec-
                                                
3 Like osteoarthritis, depression, isolation, Alzheimer. 
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tancy, then the lifetime burden of illness could be reduced. The conse-
quence of this trend would be a reduction in the cumulative lifetime mor-
bidity. 
The third hypothesis (Manton 1982) suggests a sort of status quo. There 
is a decline in mortality in younger ages, and at the same time, there is a 
decrease in the incidence and progression of chronic diseases.  
These three hypotheses are represented in figure 1. The reference point in 
this figure is the hypothetical present situation of a representative individ-
ual in which the onset of morbidity occurs at age 55 and death occurs at 
age 76. In a context of expansion of morbidity, the period of morbidity is 
longer, given that the onset of morbidity does not change (55 years) but 
the death is delayed (80 years). In a situation of status quo, the onset of 
both morbidity and death are delayed (60 and 81 years respectively). In 
this case the total period of morbidity remains unchanged with respect to 
the reference situation. Finally, in a context of compression of morbidity, 
the onset of both morbidity and death are delayed (65 and 78 years). 
However, the delay in the onset of morbidity is larger than the delay of 
death, causing a reduction of the total period of morbidity. 
Figure 1: Theories about the evolution of morbidity 
 
Source: Fries (2003). 
 
Morbidity Death 
55 y 76 y 
55 y 80 y 
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Increasing awareness of these issues has led to the development of popu-
lation specific indicators. For example, the concept of health expectancy, 
which combines mortality and morbidity aspects. Health expectancy is an 
extension of the concept of life expectancy to measure the expectation of 
years of life lived in various health states (Mathers 1996; Robine et al. 
1996). The most widely used of the health expectancy indicators is dis-
ability-free life expectancy. 
The concept of disability (or limited functional capacities) is very important 
when considering older ages. Disability increases with age (especially after 
80) and implies that these individuals are dependent on others in order to 
carry out ordinary activities. Furthermore, when comparing different co-
horts, disability is a more reliable indicator than chronic diseases, since 
the debilitating effects of chronic conditions may change from cohort to 
cohort (Costa 2002). At the same time, according to the epidemiological 
literature, disability summarizes the differential cohort accumulation of 
health effects of lifetime exposures (Manton et al. 1997). 
In the disability literature, a distinction is made between severe and mod-
erate disability (Jacobzone et al. 2000). ’Severe disability’ includes indi-
viduals with problems carrying out Activities of Daily Living (ADL) such as 
eating, dressing and getting in and out of bed. Severe disability is usually 
associated with the need for personal help, either at home or in institu-
tions. ’Moderate disability’ includes individuals experiencing problems in 
carrying out Instrumental Activities of Daily Living (IADL) such as shop-
ping, daily financial accounting or preparing meals. The trends in the 
prevalence of disability have been the instruments most used in order to 
test whether or not there has been compression of morbidity in recent 
decades (e.g. Jacobzone et al. 2000; Freedman et al. 2002; Crimmins et 
al. 1997; Vita/Campion 1998 and Manton/Gu 2001). 
In the following section, we test the hypothesis of compression if morbid-
ity using differences between cohorts. We want to analyze whether 
younger cohorts suffer less from functional problems than older cohorts at 
given ages. 
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3 Is compression of morbidity occurring? 
Health differences between cohorts 
Individuals of different cohorts are faced with different health technologies 
over the course of their life. For example, we expect an individual aged 70 
today to have a different health status if compared to an individual who 
was 70 years old 20 years ago, due to the different circumstances in 
which these individuals live. 
In this section, we intend to analyze, using data from the HRS4 (Health 
and Retirement Study), whether there are differences between cohorts, 
and more concretely, whether younger cohorts suffer less from functional 
problems than older cohorts at a given age. We argue that this would be 
prima facie evidence of compression of morbidity.5 
The HRS is a panel survey carried out in the United States of individuals 
aged 50 and above and their spouses. The panel was started in 1992 and 
is repeated every two years. The objective of the panel is to support re-
search on retirement, health insurance, saving and economic well-being. 
The RAND Center for the Studying of Ageing has developed what is called 
the RAND HRS Data files, which is a processed collection of variables de-
rived from the Health and Retirement Study (HRS) (St. Clair et al. 2003). 
In the RAND version of the HRS, all information is summarized in 5 waves, 
after merging the second wave of the HRS cohort (started in 1994) and 
the first wave of the AHEAD cohort, which was started in 1993. 
In the HRS, 4 different cohorts are interviewed: the initial HRS cohort, 
with individuals born between 1931 and 1941; the AHEAD cohort with in-
dividuals born before 1924; the children of depression cohort (CODA) born 
between 1924 and 1930, and finally the war baby (WB) cohort with indi-
viduals born between 1942 and 1947. 
                                                
4 Concretely, the first 5 waves of the RAND version of the HRS. 
5 The delay in the onset of functional problems might be also evidence of what we have 
defined in the last section as Status Quo, where the delay in the onset of health prob-
lems is equal to the delay in death. However, since we are comparing birth cohorts 
which are close we don’t expect large delays in longevity and therefore, we consider 
significant delays in the onset of health problems as prima facie evidence of compres-
sion of morbidity. 
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The HRS offers very rich information on health status and functional prob-
lems (Fallace/Herzog 1995). It also includes very complete information 
about difficulties in Activities of Daily Living (ADLs) and Instrumental Ac-
tivities of Daily Living (IADLs). 
Our objective is to compare ADLs and IADLs measures for different co-
horts at given ages. Unfortunately, it is not possible to compare the func-
tional status of every cohort at every age since the panel is not long 
enough. However, we can compare two different cohorts for every age 
group. In figure 2 we can see the age groups in which different cohorts 
are comparable. 
Figure 2: HRS cohorts and ages at which they are comparable 
 
Source: own calculations. 
 
RAND has constructed yearly ADL and IADL indexes based on the func-
tional information contained in the HRS, which are the usual indexes used 
in the empirical literature. However, we propose to use cumulative ADL 
and IADL indexes. The reason for using such cumulative indicators and 
not yearly indicators is that in this way, we capture in only one indicator 
the average functional difficulties suffered by the individual during the pe-
riod in which he or she is observable for us. The idea of cumulative dis-
ability has been already used and validated in the medical literature 
(Vita/Campion 1998). 
For the construction of the cumulative ADL index, we first selected the fol-
lowing ADLs items: difficulties in bathing, dressing, eating, getting in and 
out of bed and walking across the room. We added up these (0/1) vari-
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ables and divided the sum by the number of items (5). Next, we added up 
this result across waves for every individual, correcting for the number of 
waves in which the individual was present in the panel6. 
In order to homogenize the sample of our analysis, it would be interesting 
to analyze all individuals who reach a certain age. Functional problems 
rise significantly before death, and having individuals in the sample who 
die before a certain age may lead to an overrepresentation of persons with 
functional problems. However, since the panel is not long enough, such a 
selection is not possible. 
Figure 3 shows the mean of the cumulative ADL index by age for the dif-
ferent cohorts. The AHEAD cohort and the CODA cohort can be compared 
in two of the age groups considered (70-74 and 75-79). For both age 
groups, the disability mean for the CODA cohort was significantly lower. 
By comparing the CODA cohort with the HRS cohort for the age group 65-
69, we can see that in this case again the younger cohort (HRS) has a 
lower disability mean than the older cohort. Finally, by comparing the HRS 
cohort with the War Babies cohort for the age groups 50-54 and 55-59, 
we observe that the HRS has a higher disability mean. 
Summarizing, by comparing the different cohorts, we observe that the 
younger cohorts suffer less from functional problems than the older co-
horts. 
In figure 4 we carry out the same analysis for the cumulative IADL index. 
This index was constructed in a similar way to the cumulative ADL index. 
The 5 IADLs items selected were: difficulties in phoning, managing 
money, taking medication, shopping for groceries and preparing hot 
meals. Again, we observe that older cohorts have more functional prob-
lems than younger cohorts, with the exception of the War Babies, who 
have higher disability means than the preceding cohort. 
                                                
6 We repeat this calculation for every wave, so that this cumulative measure changes 
for every age at which the individual is observable. 
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Figure 3: Cumulative ADL per age group and cohort 
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Figure 4: Cumulative IADL per age group and cohort 
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Based on the analysis of both disability indicators, we can conclude that 
older cohorts seem to be worse off. Therefore, there is prima facie evi-
dence of compression of morbidity. However, we also observe that War 
Babies are not always better off than the preceding cohort. This shows 
that although there is a general trend of reduction of morbidity, this re-
duction is not equal for every cohort due to the different health technolo-
gies with which individuals are faced over the course of their life. One 
plausible explanation for the results obtained for the War Babies is the ar-
gument offered by Case et al. (2002)7. According to the authors, health in 
childhood is determined by household income. Furthermore, this relation-
ship becomes more pronounced as children grow older. 
As a result, children in poor households are more likely to have worse 
health in adulthood than children from households with higher income. 
Individuals belonging to the War Babies cohort were probably exposed to 
adverse economic situations which may have affected their health not only 
in childhood but also at older ages. 
Finally, we complete the analysis of compression of morbidity with a fur-
ther exercise. Up to now we have used the mean of the cumulative ADL 
and IADL indexes to test whether there are differences between cohorts. 
Now, we analyze whether the proportion of individuals with no functional 
problems and the percentage of individuals with high functional problems 
at given ages change between cohorts. Analizing the percentage of indi-
viduals with no functional problems (ADL) we find no evidence of com-
pression of morbidity since there are no significant differences between 
cohorts in the percentage of individuals with no functional problems. How-
ever, analyzing the percentage of individuals with high functional prob-
lems (cumulative ADL index higher than 0.2), we do find evidence of 
compression of morbidity, since younger cohorts have lower percentages 
of individuals with high functional problems. 
These results, together with the conclusions obtained from the analysis of 
the mean differences between cohorts, lead us to the following overall 
conclusion: there is evidence of compression of morbidity in the sense 
                                                
7 See also Almond et al. (2004). 
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that younger cohorts have on average fewer functional problems than the 
older ones at given ages8. 
Furthermore, the percentage of individuals with high functional problems 
in carrying out ADLs is lower for younger cohorts. However, after this de-
scriptive analysis we do not find evidence of a reduction of the percentage 
of individuals with no functional problems. Although we will not analyze 
this specific result in detail we note its importance in terms of policy rec-
ommendations. 
4 Compression of morbidity and labor supply 
4.1 Theoretical framework 
In the last section, we concluded that there is evidence of compression of 
morbidity in the sense that younger cohorts have on average fewer func-
tional problems than the older ones at given ages. This result has impor-
tant policy implications since the social and health care needs of the eld-
erly change with time, and adequate responses must be given to these 
changing needs. 
Furthermore, there is another important implication, which is how labor 
supply responds to these changes in health status. Given the increase in 
the proportion of individuals 65 and older the need of an increase in the 
retirement age has recently been the topic of discussion. The improve-
ment of the health status of older people is a factor that may help to in-
crease employment rates of individuals before and after the legal retire-
ment age. 
As known from the literature (e.g. Costa 1996; Blau et al. 2001; Sickles/ 
Yazbeck 1998 and Mete/Schultz 2002), there is an important link between 
labor force participation and health, especially in the elderly. This relation-
ship has been shown to be endogenous and this aspect has conditioned 
the empirical works dealing with this topic. 
The endogeneous relationship between the two variables derives from two 
sources. First, there is a double causal relationship between health and 
                                                
8 These results coincide with the results obtained in the medicine literature (Crimmins/ 
Saito 2001; Freedman et al. 2002; Fries 2003; Manton/Gu 2001). 
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labor force participation. Individuals’ decision to work at older ages may 
be affected by health but at the same time, work may have an effect on 
health. Second, individual unobserved factors may be associated with both 
the likelihood of working and with having a particular health status. 
Although most of the empirical works conclude that good health has a 
positive effect on labor force participation at older ages, from a theoretical 
point of view, the relationship between health and labor supply is not triv-
ial. In order to better understand the relationship between the two vari-
ables, we describe next the model developed by Currie/Madrian (1999). In 
this model, individuals derive utility from health, leisure and other com-
modities. By investing time and other health inputs in order to produce 
health, individuals reduce the total time being sick, which increases the 
total available time for leisure and market activities. At the same time, 
hours of work are necessary in order to increase the available income 
which allows the acquisition of material health inputs and other commodi-
ties from which individuals also derive utility. 
The intertemporal utility function of the consumers is: 
)1(
1
1
1
∑
=
⎟⎠
⎞⎜⎝
⎛
+
T
t
t
t
Uλ  
where, λ is the discount rate. Ut is defined by: 
)2(),,;,,( 1ttttttt uXLCHUU ε=  
where H is the stock of health, C is consumption of other goods and L is 
leisure. X is a vector of exogenous factors affecting preferences, u1 is a 
vector of permanent factors affecting individual preferences, and ε1 de-
notes shocks to preferences. Each individual maximizes his or her utility 
subject to the following constraints: 
)3(),,;,( 221 tttttt uVTHMHHH ε−=  
This restriction is the health production function where M are material 
health inputs and TH are time health inputs. V is a vector of exogenous 
factors affecting productivity, u2 is a vector of permanent individual fac-
tors affecting productivity and ε2t denotes a productivity shock. 
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The budget constraint is: 
)4()( 1 tttttt YAAMPC =−++ +  
where P is the price vector of the health material inputs, A denotes assets 
and Y is total income. The different income sources are unearned income 
(I), labor income (WTW) and interest derived from assets (rA): 
)5(ttttt rATWWIY ++=  
The time constraint is: 
)6(1=+++ tttt STWTHL  
where TW is working time and S is sick time which at the same time de-
pends on the health stock: 
)7(),,( 33 ttt uHSS ε=  
where u3 is a vector of individual factors determining illness, and ε3t are 
shocks that cause illness. 
There are different possible effects of health on labor supply (Benjamin et 
al. 2003): health status determines the time an individual spends sick and 
therefore, determines the total time available for market (TW, TH) (and 
non-market (L)) activities. Poor health may also affect the marginal rate 
of substitution between leisure and health increasing the ’marginal dis-
utility for work’, in this way reducing the labor supply. A negative health 
shock may also have a negative effect on productivity, which may be 
translated into lower wages. A reduction in wages has income and substi-
tution effects on labor supply, so that the net effect is not clear. Ill-health 
may increase the necessity of increasing material health inputs (M) which 
could increase labor supply due to an adverse income effect. Furthermore, 
ill-health may have an effect on non-labor income (I), depending on how 
non-labor income is obtained. 
At the same time, labor supply affects health in different ways. First, labor 
supply determines labor income, which at the same time determines the 
income available to purchase material health inputs. Furthermore, labor 
supply also determines the time available to produce time health inputs. 
Labor supply could also be considered as a direct input in the health pro-
duction function, especially when considering jobs which are physically 
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demanding and when analyzing the effects of labor supply on mental 
health. 
According to this theoretical framework, there is no clear net effect of 
health on labor supply given the endogenous relationship between the two 
variables, although in the empirical literature it has been shown that ill-
health negatively affects labor participation.  
In the next subsection we carry out an empirical analysis of the effects of 
functional (ADL and IADL) problems on labor participation, correcting for 
endogeneity. If functional problems have a negative effect on labor par-
ticipation after controling for other covariates and for endogeneity, we will 
expect compression of morbidity to have a positive effect on the employ-
ment rates of older people.  
4.2 Empirical analysis 
In this section, we analyse how disability affects labor participation, and 
where individuals are participating in the labour force, what the effect on 
the number of hours worked is. When including disability as a explanatory 
variable it must be taken into account that there is a possible endogenous 
relationship between disability and labor participation and between disabil-
ity and number of worked hours. The most commonly used method to 
overcome the problem of endogeneity is IV (Instrumental Variables). The 
endogenous disability model for labor participation consists of a two-
equation system: 
)8()( 211 iiii DXFLP εαα ++=
 
)9(211 iiii XZD μββ ++=
 
where LP is labor participation, X1i is a vector of exogenous variables, Di is 
disability and Zi are the instruments. The endogenous disability model for 
the number of hours worked can be defined as following: 
)10(212 iiii DXWH ηγγ ++=
 
)11(221 iiii XZD μββ ++=
 
where WHi are the number of hours worked per week and X2i is a vector of 
exogenous variables. The estimation of the equation (8) by probit and the 
estimation of the equation (10) by OLS will yield to biased estimates of α2 
and γ2 if Di is not exogenous. Therefore, IV is used in order to handle this 
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endogenity problem. The main question when using this method is to de-
fine the right instruments. The instruments chosen for the present analy-
sis are health measures that have been already used in the literature 
(Campolieti 2002). Concretely, information is used about whether indi-
viduals have been diagnosed in the past one of the following health prob-
lems: high blood pressure, diabetes, cancer, lung disease, heart problems, 
stroke, psychical problems and arthritis and the individuals’ body mass 
index. The main properties that these instruments must fulfil in order to 
be valid as instruments are the following: first, they must be highly corre-
lated with disability and second, they must be uncorrelated with the error 
terms εi and ηi. These instruments present a strong correlation with dis-
ability, as the F-tests on excluded variables show9. Furthermore, it is not 
likely that these instruments are correlated with the error term of the 
equations (8) and (10), as has been already discussed by Campolieti 
(2002). 
In table 1, the results of two different models of labour participation are 
presented10. First, the effect of disability on labour participation is esti-
mated without instrumentalizing disability11. Next, in the second model, 
an IV probit is estimated.  
In the first model we observe that non-instrumentalized disability has a 
significant and negative effect on labour participation. In the second 
model disability is intrumentalized using the health measures specified 
above. Instrumented disability has a significant and negative effect on la-
bor participation. The higher the disability index, the lower the probability 
of participating in the labor market. By comparing the coefficients ob-
tained from the estimation of the two models, we observe that instrumen-
talized disability has a higher effect on labour force participation than non 
instrumentalized disability. This result indicates that in the second model, 
endogeneity leads to a downsize bias in the effect of disability on labour 
participation. The magnitude of the impact of disability on labor participa-
                                                
9 F-tests are listed on the regression tables. 
10 We are using the sample of individuals between 50 and 65 years old. 
11 Disability is an index which can take values between 0 (non disability) and 2 (when 
the ADL index takes value 1 and the IADL index takes value 1). 
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tion derived from our results is similar to the magnitude obtained by 
Campolieti (2002). 
Table 1: Estimates of labor force participation. Dependent variable:  
labor participation (=1) if working for pay, (=0) otherwise 
  (1) (2) 
Disability -1.9627*** -4.3576*** 
 (0.06519) (0.13611) 
Year of Birth 0.1015*** 0.0999*** 
 (0.00253) (0.00269) 
Race (=1 non white) -0.0495** -0.0777** 
 (0.02512) (0.02759) 
Gender (=1 women) 0.0263 -0.0445* 
 (0.02218) (0.02398) 
Marital Status (=1 married or partnered) -0.1464*** -0.2945*** 
 (0.02451) (0.02723) 
Number of Individuals in the HH 0.0448*** 0.0472*** 
 (0.00822) (0.00879) 
Number of Living Children 0.0169** 0.0170** 
 (0.00494) (0.00528) 
Religion (=1 no religion) 0.1559*** 0.1678*** 
 (0.04345) (0.04653) 
Years of education 2 (>=8.5 and <=12) 0.1256*** -0.0730* 
 (0.03560) (0.03940) 
Years of education 3 (more than 12) 0.3222*** -0.0707* 
 (0.03689) (0.04139) 
Years worked 0.0443*** 0.0379*** 
 (0.00090) (0.00100) 
Region dummy 1 0.4729 0.7849 
 (0.72085) (0.77512) 
Region dummy 2 0.4936 0.8348 
 (0.72076) (0.77505) 
Region dummy 3 0.4225 0.7840 
 (0.72062) (0.77493) 
Region dummy 4 0.4260 0.7550 
 (0.72081) (0.77509) 
Constant -198.78*** -195.324*** 
 (4.96553) (5.29049) 
  N=22370 N=22363 
F-test on excluded variables   
F(  9, 22343) =  
375.23*** 
*p<0.1, **p<0.05, ***p<0.001. Standard Errors in parenthesis.  
(1) Probit of labor force participation with disability as explanatory variable. 
(2) IV Probit of labor force participation (instrumentalised disability). 
 
Other controls have been introduced in the estimation of the models. In 
the second model these controls present the following results: year of 
birth has a significant and positive effect on labor participation. The 
younger an individual is, the higher the probability of their working. We 
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control for year of birth and not for age because in this way, we also con-
trol for the cohort effects. Being a woman and being partnered or married 
have a significant and negative effect on labor participation. Higher educa-
tion and longer work experience have a significant and positive effect on 
labor participation. At the same time, the higher the number of individuals 
in the household, the higher the probability of working. Region dummies 
have been introduced in order to control for labour market disparities 
across the regions. However, these dummies are not significant.  
Next, we estimate how disability affects the self-reported number of hours 
worked. In order to correct for selection bias, we calculate the inverse 
Mills ratio (λ) using the probit parameter estimates (Berndt 1991). Then, 
λ is included in the estimation models of the number of hours worked per 
week12. Again, two different models of number of worked hours are esti-
mated and the results are presented in table 2. In the first model, the ef-
fect of disability on the number of hours worked is estimated. In the sec-
ond model disability is instrumentalized using different health measures 
(Z). Disability and instrumentalized disability have a significant and nega-
tive effect on the number of hours worked per week. Again, the effect of 
instrumentalized disability is greater, which indicates that endogeneity 
leads to a downsize bias in the estimation of the effect of disability on the 
number of hours worked. 
From these results we can conclude that disability has a negative effect on 
labour participation, and furthermore, has also a negative effect on the 
number of hours worked per week for those who participate in the labour 
market, which confirms the results obtained in the descriptive analysis. 
However, there is another aspect that has to be taken into account in or-
der to predict which the effect of the delay in the onset of health problems 
on labor participation will be. The effect of disability on labor participation 
may change with time. This is due to different reasons: first, there are 
changes in leisure preferences between cohorts and second, there are also 
changes in labor conditions so that individuals with certain disability prob-
lems in the present may be have a different likelihood to participate in the 
                                                
12 For persons working only. 
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labour market than in the past. In order to corroborate this idea, a model 
of labour participation is estimated separately for different cohorts (the 
results are presented in table 3). Not all the cohorts can be compared, 
given the age selection of the sample. Only War Babies and HRS are com-
pared13, War Babies being younger than HRS. By comparing the effect of 
disability on labor participation from both cohorts, we observe that the 
negative effect of disability on labor participation is greater for the 
younger cohort. This result confirms the idea that the effect of disability 
on labor status changes with time. 
Table 2: Estimates of the number of hours worked weekly 
  (1) (2) 
Disability -6.6167*** -36.7252*** 
 (1.18713) (5.95842) 
Mills Ratio 4.3455** 0.3363 
 (2.59807) (1.20336) 
Year of Birth 1.0095*** 0.6254*** 
 (0.24348) (0.11703) 
Gender (=1 women) -6.6094*** -6.5948*** 
 (0.25501) (0.26421) 
Race (=1 white) -0.9759** -0.5257 
 (0.32516) (0.32389) 
Marital Status (=1 married or partnered) -2.1584*** -1.8871*** 
 (0.45278) (0.44570) 
Number of Individuals in the HH 0.4210** 0.2804** 
 (0.14389) (0.11117) 
Self-employment (=1 self-employed) -0.8556** -0.7453** 
 (0.29673) (0.30487) 
Years worked 0.1379*** 0.1463** 
 (0.01340) (0.04556) 
Years of education 2 (>=8.5 and <=12) 0.4897 -0.8106 
 (0.59747) (0.52927) 
Years of education 3 (more than 12) 1.9830** -0.2492 
 (0.92950) (0.54546) 
Constant -1934.38*** -1174.636*** 
 (481.05910) (232.85580) 
  N=13907 N= 13991 
F-test on excluded variables   F(  8, 13971) =   71.13***
*p<0.1, **p<0.05, ***p<0.001. Standard Errors in parenthesis.  
(1) Estimation of the number of hours worked with disability as explanatory variable. 
(2) IV Estimation of the number of hours worked (instrumentalised disability). 
 
                                                
13 There are not enough observations in order to also include CODA. Age selection: indi-
viduals with ages between 51 and 60 (ages at which both cohorts are comparable). 
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Table 3: IV Probit of labor force participation separated by cohorts.  
Dependent variable: labor participation (=1) if working for pay,  
(=0) otherwise 
  (1) (2) 
Disability -3.9905*** -5.2946*** 
 (0.15172) (0.30932) 
Year of Birth 0.1147*** 0.0715*** 
 (0.00469) (0.01269) 
Race (=1 non white) 0.0821** 0.0465 
 (0.03174) (0.05909) 
Gender (=1 women) -0.0311 -0.1034** 
 (0.02735) (0.05367) 
Marital Status (=1 married or partnered) -0.2919*** -0.2640*** 
 (0.03028) (0.06602) 
Number of Individuals in the HH 0.0601*** 0.0203 
 (0.01031) (0.01820) 
Number of Living Children 0.0170** 0.0133 
 (0.00595) (0.01214) 
Religion (=1 no religion) 0.2250*** 0.0201 
 (0.05655) (0.08830) 
Years of education 2 (>=8.5 and <=12) -0.0374 -0.1742** 
 (0.04389) (0.09432) 
Years of education 3 (more than 12) 0.0862** 0.0207 
 (0.04653) (0.09701) 
Years worked 0.0355*** 0.0468*** 
 (0.00113) (0.00229) 
Region dummy 1 3.7012 0.0540 
 (8.70659) (0.99615) 
Region dummy 2 3.7932 -0.0788 
 (8.70621) (0.99558) 
Region dummy 3 3.7395 -0.0812 
 (8.70634) (0.99510) 
Region dummy 4 3.7205 -0.1690 
 (8.70677) (0.99577) 
Constant  -226.9115*** -139.08*** 
 (2.79618) (24.68071) 
  N=15789 N=5912 
F-test on excluded variables F(  9, 15769) =  281.91*** 
F(  9,  5892) =   
86.38*** 
*p<0.1, **p<0.05, ***p<0.001. Standard Errors in parenthesis.  
(1) IV Probit of labor force participation (instrumentalised disability) HRS 
(2) IV Probit of labor force participation (instrumentalised disability) WAR BABIES 
 
In order to better illustrate how different levels of disability affect labour 
supply, we calculate changes in predicted probabilities of labor participa-
tion for different disability levels14. We first calculate how labor participa-
                                                
14 Calculations have been carried out following Long and Freese (2001). 
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tion would change for the War Babies cohort if disability were to increase 
to the same level as the HRS cohort. Next, we calculate how labor partici-
pation would change for the HRS cohort if disability is reduced to the War 
Babies disability level. 
We find that labor participation for the War Babies cohort would decrease 
by 1.8 % if the level of disability had not decreased between cohorts (if 
there had been no compression of morbidity). On the other hand, labor 
participation for the HRS cohort would have been 1.4 % higher had they 
the same disability levels as the War Babies cohort. 
5 Summary and Conclusions 
The increase in longevity has led to important debates. One of these de-
bates is about the health consequences of increases in life expectancy. If 
the proportion of individuals with problems in carrying out daily activities 
increases as result of increases in life expectancy, we should be prepared 
to meet need for their social and health care. However, it is not clear that 
the recent trends in longevity cause increases in morbidity. Fries argues 
that increases in life expectancy are not necessarily translated into in-
creases in morbidity. Due, among other reasons, to improvements in 
medical care and in lifestyles, the onset of morbidity in older ages is de-
layed. If this delay is greater than the increase in life expectancy, there is 
no increase in morbidity. 
In this paper we analyze, using the HRS, whether younger cohorts suffer 
less from functional problems at given ages. From this analysis we con-
clude that there is evidence of compression of morbidity, since younger 
cohorts suffer less from functional problems than older cohorts. 
The delay in the onset of disability in older ages may have important con-
sequences for the labor market. Currently, the increase in the retirement 
age is being discussed in most developed countries in order to overcome 
the financial problems of the public pension systems. At the same time, 
early retirement is discouraged so that the individuals must work until the 
legal retirement age if they do not wish to be financially penalized. The 
idea is that older workers are necessary in order to maintain the public 
pension systems in economies where the replacement rates are decreas-
ing dramatically. 
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In the second part of the paper, we analyze the effect of disability on labor 
force participation and on the number of hours worked per week. We do 
observe after controlling for endogeneity that disability has a negative ef-
fect on labor force participation and on the number of worked hours per 
week for those who work. Furthermore, we have observed that the nega-
tive effect of disability on labor participation changes between cohorts, 
having a greater effect for younger cohorts. 
According to the cohort analysis and the multivariate analysis carried out 
in this paper, individuals will be able to work longer because of the delay 
in the onset of disability problems which cause lower participation in the 
labor force. However, this effect will be partly counteracted by changes in 
the effect disability will have on labor participation through time. 
To summarize, given the improvements in the health of older workers in 
recent decades, there is an increasing number of potential labor force par-
ticipants who would formerly have left the labor market due to health rea-
sons. The labor market should be able to absorb this labor force in order 
to alleviate the financial problems of the public pension systems. 
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